With the aid of _in vitro transcription and translation studies it has been demonstrated that termination of transcription on bacteriophage M13 replicative form DHA occurs at a unique site which is located immediately distal to the 3'-end of gene VIII, the gene which codes for the major capsid protein. The position of this site has been mapped accurately on the enzyme cleavage maps by transcription of restriction fragments of M13 RF DNA. The central termination site was found to be located in restriction fragment Hap-B^ at 1(50 nucleotides from the 5'-end of its viral strand (0.77 fractional length clockwise from the unique Hind II enzyme cleavage site).
INTRODUCTION
Transcription in vitro of the circular double-stranded replicative form DNA of the small filamentous bacteriopbages (such as Ml3, fd and f1) with RHA polymerase from Escherichia coli results in the formation of ã *^---™*-^----~ . _ discrete number of RKA species ranging in size from about 8S upto 26S ' . 3 k All RHA species contain a unique nucleotide sequence at their 5'-end ' .
Since the longest RKA, viz. 26S RHA represents nearly one round of transcription of the DHA template and the RHA polymerase has been shown to copy only the "non-viral" strand of RF DHA, it has been postulated that the different RHA classes are the result of a transcription proces according to which RHA synthesis is initiated at different promoter sites but is terminated at the same unique termination signal • .
Such a model implies, however, that all RHA species contain identical
Abbreviations used : RF, refers to covalently closed double-stranded replicative form DHA. Hind. Hae, Hap, and Alu refer to fragments obtained after cleavage of Ml3 RF DHA with the restriction endonucleases from Haemophilus influenzae (endo R. Hind II), H.aegyptius (endo R. Hae III), H.aphirophilus (endo R. Hap II) and A. luteus (endo "R. Alu), respectively. In experiments using either (y-P) labeled ATP or GTP, initiation was allowed to proceed for 3 min at 37°C. In these particular cases the concentration of the triphosphates was 6 uM for the labeled-and 80 uM for the non-labeled ones. Prior to the addition of rimampicin the concentration of GTP and ATP vas adjusted to 80 yM. After the addition of rifampicin, RHA synthesis vas continued for 5 min at 37 C.
Restriction fragments were transcribed under similar reaction conditions with the exception that the molar ratio of RHA polymerase to DNA template was IJO.
After incubation the reaction mixtures were extracted with phenol and the RNA was precipitated twice with 2.5 volumes of ethanol at -20°C. . 1d ).
The synthesis of a discrete number of well-defined RNA species implies that an equivalent number of promoter sites (RNA initiation sites) exist on the M13 genome. Recently, three of these promoter sites have been localized on the genetic map with the aid of coupled _in vitro transcription and trans-13 1I4 lation studies ' . Furthermore, on the basis of the size of RNA chains synthesized on restriction fragments, we have been able to localize, more precisely, these and the other phage promoters on the restriction enzyme -26
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Autoradiogram of the RNA species synthesized HI vitro under the direction of either M13 RF DNA or restriction fragment Hap-B^. The RHA products were analysed on 3.8? polyacrylamide slab gels containing 98? formamide (12) . In order to localize this termination s i t e more precisely we have The l a t t e r conclusion could firmly be supported by jLn v i t r o t r a n s c r i p - Although one should expect, in this case, that the 8S BNA should also direct the _in_ vitro synthesis of gene VII protein, the latter is absent or present at an undetectable level ( fig. kc) . As a matter of fact, and for reasons still unknown, the synthesis of gene VII protein has not yet been detected in vivo 16 ' 1 7 as well as .in vitro 1 3 • 1 ^ ' 1 8 Nucleotide sequence analysis of the 8S RKA transcript might soon afford additional information which may test the validity of either alternative.
In addition, the exact location of the terminator, as reported in this study, together with the availability of restriction fragments containing this site, will generate further studies in order to elucidate the nucleotide sequences involved in factor-independent termination.
